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Introduction
In his book "The Rise of the Creative Class," Richard Florida (2003 Florida ( , 2004 has argued that creative people are a key driver of urban and regional growth. His ideas on the creative class have drawn international attention, by scholars as well as by policy makers and civic leaders (Lang and Danielsen 2005) . What makes these ideas particularly interesting from a geographical perspective is that the creative class is not evenly distributed among cities and regions. According to Florida, the creative class is especially attracted to places that are characterized by, along with other things, an urban climate of tolerance that is open to new ideas and new people. Florida states that this type of 'people's climate', rather than 'business climate' (such as low taxes or a rich supply of physical infrastructure per se) is crucial for regional development. Creative people not only generate novelties 1 , but they also attract new economic activities, resulting in innovative businesses settling into to the region. In other words, jobs will follow people, instead of people following jobs.
Most of the empirical work based on Florida's ideas has remained rather descriptive. In addition, there are no empirical studies that provide a comparison between regions in different countries. The objective of our contribution is to fill in this gap. We present the main results of a large research project 2 on the creative class and regional growth in eight European countries (Denmark, Finland, Germany, Netherlands, Norway, Sweden, Switzerland and United Kingdom). Data at the regional level were collected for each country drawn from national sources and made comparable by using similar definitions. For most of the countries, the data are at the level of NUTS III-regions which more or less correspond to cityregions or labor market areas 3 . At this spatial scale, place of residence and place of work can be expected to coincide within the same region, which makes it a relevant scale for analyzing the relationship between the creative class and regional economic development. The data set comprises information on 471 regions.
Based on this unique European database, we focus on three research questions. First, how big are the differences of the share of creative class across European regions and how concentrated is the regional distribution? Second, what are the determinants of the share of creative population in a region? Third, how does the creative class affect entrepreneurship, innovation, and regional growth. Due to data limitations, the analyses of the effects of creative people on regional development will be restricted to only a few European countries. In the following section (section 2), we briefly describe the main ideas of Florida's work, which will be tested with the European data set. Details on this data set are provided in section 3, and section 4 deals with the geographical distribution of the creative class in the eight European countries. We then attempt to explain this spatial pattern by means of regression analyses (section 5). Section 6 assesses the effects of the creative class on entrepreneurship, employment growth, and innovation in several European countries at the regional level. Section 7 concludes.
3 NUTS (Nomenclature des Unites Territoriales Statistiques) is a hierarchical regional classification system used for the member states of the European Union. While NUTS I regions are the national states, the NUTS III regions are much smaller. Because the NUTS III regions for Germany are not always functional units, the analysis for this country is at the level of planning regions, which are functional regions in the sense of travel to work areas that comprise at least one city and its surroundings. For a more detailed description of the German data, see Fritsch (2007) .
Creative class, urban climate, and regional growth
Florida's main hypothesis is that people who belong to the creative class are a key driver of urban and regional growth (Florida 2004) . Hence, it is the nature of the population (i.e., being creative or not) in a place that makes the difference. According to Florida, regions with a high share of creative people will perform economically better because they generate more innovations, have a higher level of entrepreneurship, and attract creative businesses.
A basic element of Florida's approach is the notion that geography matters 4 . According to Florida, the creative class is not evenly distributed across space: not every city or region is equally well endowed with members of the creative class. As the creative class is highly mobile, the supply-side of the regional economy is crucially important in order to explain the locational decision of creative people. In other words, Florida places emphasis on socio-cultural underpinnings of regional development. It is a tolerant, diverse, and openminded urban culture that is a major economic asset because it attracts 4 Florida takes this issue almost to the extreme when he claims that "… places have replaced companies as the key organizing units in our economy" (Florida 2004, 30) .
the creative class. As a consequence, urban cultural artifacts are valued in terms of their economic utility (Peck 2005) . Interestingly, according to Florida, these are not the places that are well endowed with social capital.
He explicitly takes a critical stand towards the ideas of Putnam (2000), who stressed the positive effect of social capital for regional development.
He points to the adverse effects of homogeneous communities that have established strong ties between their members because such environments often tend to suppress new ideas and creativity. Therefore, the future is moving towards "… places with looser networks and weaker ties" that "are more open to newcomers and thus promote novel combinations of resources and ideas" (Florida 2004, 273 (Florida 2004 ).
Florida latest research also stresses the importance of knowledge spillovers for regional growth. Knudsen, Florida, and Stolarick (2007) combined the argument concerning the effect of the creative class with endogenous growth theory. Endogenous growth theory is based on the idea that human capital and knowledge accumulates in cities because a great number of highly educated and skilled people have intimate interactions, thereby increasing their own knowledge as well as each other's knowledge (Lucas 1988) . A key hypothesis drawn from this approach is that a certain level of human capital concentrated in one place generates more spillover benefits than the same level of human capital spread over different locations (Martin and Sunley, 1998) . Accordingly,
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Knudsen , Florida, and Stolarick (2007) assume that the effect of the creative class on innovation should be relatively pronounced in highdensity areas, as cities elicit the creative class to be more productive and more innovative. In regressions with the number of patents per 100,000
inhabitants as the dependent variable, they find a highly significant positive impact for an interaction variable of the share of the creative class and regional density. There have been other critiques on Florida's work. These critiques mainly concern empirical issues that will be dealt with in the following sections.
How to measure the creative class
One interesting idea in Florida's approach is that his classification of the creative class is based on professions, not qualification levels or industries. According to Florida, the creative class is a category of people who are engaged in creative and innovative jobs. Hence, members of the creative class may be found in every industry, and it is the task of empirical research to identify and to isolate these people from workers who are engaged in non-creative tasks. Information on professions may provide a better description of what people actually do, rather than their educational level or their industry affiliation ). This means that, although creative and cultural industries may have peculiar characteristics (Power and Scott 2004) , the creative class is not solely confined to those industries.
While the concept behind the measurement of the creative class may sound plausible and appealing, it is not at all unproblematic. One objection against such an approach is that professions in data sets are categorized on the basis of skill content and characteristics of the work process . As a consequence, professions assigned to the creative class tend to be biased towards the highly educated, excluding creative workers with a lower level of education. A main problem to be solved is to define criteria that distinguish creative from non-creative occupations. Florida has been criticized because it is almost impossible to clearly distinguish which occupations are creative and which are not (Markusen 2006 (based on professions), this allows us to detect similarities and differences between the US and the European cases. In our analyses, we have taken three steps to define and measure the creative class.
− As a starting point we adopted the definitions of creative occupations as defined by Florida (2004) . We followed his idea to distinguish between the creative core, creative professionals, and bohemians.
Creative core members are those "whose economic function is to create new ideas, new technology and/or new creative content" (Florida 2004, 8) . They basically are composed of occupations "in science and engineering, architecture and design, education, arts, music and entertainment" (ibid.). Creative professionals are working in "business and finance, law, health care and related fields" (ibid.). They "engage in complex problem solving that involves a great deal of independent judgment and requires high levels of education" (ibid.) 5 .
Bohemians are individuals in cultural and artistic occupations.
Bohemians fulfill two roles: they are both part of the creative class, and they reflect an urban culture of tolerance; thus, they play a key role in attracting the two other categories of the creative class. − Each country team assigned these classifications to their national data sources attempting to make the European data as comparable as possible. However, due to data availability and different ways of measurement, the probability of country-specific effects in the data that result in limited comparability between countries is unavoidable. In our analyses, we will account for this problem by including country dummies into the multivariate estimation models. 
The regional distribution of the creative class in Europe 7
As previously mentioned, Florida does not expect the creative class to be evenly distributed among cities and regions. In this section, we describe the spatial pattern of the creative class in the regions of the eight European countries 8 . First, we look at the spatial distribution for Europe as (2001). 7 We are indebted to Florian Noseleit for his support in preparing the data and the figures. 8 The total number of regions included in our analysis was 471. For the Netherlands (40 regions) and the UK (106 regions), data at the NUTS3 level were used. Because the NUTS3 regions for Germany are not always functional units, the analysis for this country is at the level of 93 planning regions, which are functional regions in the sense of travel to work areas and comprise at least one city and its surroundings (see Fritsch, 2007, for details) . In Sweden, 70 city-regions were included in our analyses, which are defined as labor market regions (A-Regioner) based on travel to work patterns. value is the highest data value that is less than or equal to the third quartile plus 1.5 * IQR, while the lower adjacent value is the smallest data value that is greater than or equal to the first quartile minus 1.5 * IQR.
Values exceeding the upper and lower adjacent values are termed outside values and are displayed as markers.
Figure 1: Spatial distribution of the share of the creative class (creative class B) occupations in total population in the European countries in 2002
As far as the overall creative class (defined as creative class B) is concerned, we observe in figure 1 some remarkable differences between the eight European countries. Broadly speaking, the Netherlands is well endowed with a creative class, while Norway is lagging behind. In the UK, one can observe the greatest differences between regions as far as the creative class is concerned, with the city of London as a major outlier.
These results are confirmed in The third factor that might explain the share of creative occupations in a region is its economic condition, particularly the employment opportunities in the regional economy. We measure the economic condition of a region by its annual employment growth rate in the preceding ten years (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) , indicating job opportunities in a region.
We expect to find a positive sign for this variable because job growth may attract creative people to a region ('people follow jobs'). However, if the locational decisions of the creative class are mainly governed by other regional characteristics, the effect of the preceding employment growth should be relatively small.
Population density is included as a 'catch-all' variable for all kinds of regional factors such as land prices, wage levels etc., which tend to be associated with this indicator. In particular, the results for this variable will show the effect of an urban atmosphere per se as compared to a cultural climate on the presence of creative people in a region.
To control for country-specific differences (e.g., with regard to the measurement of creative occupations), we included country dummies into the models. 16 With the exception of these country dummies and the variable regional employment growth, all variables have been entered in logarithmic form (ln) due to a better fit with distributional assumptions of the linear regression model. Table 7 provides some descriptive statistics for the variables included in the analysis. Table 8 shows the results of the regression analyses. We give the standardized regression coefficients (beta coefficients) here that allow a 16 The results for these country-dummies are not reported here due to space-limitations.
To account for the differences that still exist between East and West Germany (Fritsch 2004) , we included separate dummies for the two parts of the country. The openness index has the expected positive impact on the presence of the creative class, but the effect is relatively small. We can, therefore, Notes: Beta coefficients, robust estimates (t-values in parentheses); country dummies included; a: Switzerland missing; * statistically significant at the 5%-level; ** statistically significant at the 1%-level.
conclude that a regional climate of culture and openness tends to attract members of the creative class. Quite surprisingly, the public provision index that indicates the level of supply in health care and education only has a significantly positive effect on the regional share of creative core employment. For creative professionals, it is significantly negative, while for the creative class (A) as a whole, it is insignificant.
Thus, the provision of public facilities in health care and education appears to have only a minor, if any, impact on the presence of the creative class. Notes: Beta coefficients, robust estimates (t-values in parentheses); country-dummies included; a: Switzerland missing; * statistically significant at the 5%-level; ** statistically significant at the 1%-level.
According to the beta coefficients, the annual employment growth in the preceding years in a region has the second largest impact on the regional share of creative occupations. This effect is relatively low for the creative core and the bohemians, but quite pronounced for the creative professionals and the overall creative class (A). This result indicates that a location's atmosphere that is characterized by factors such as openness, cultural opportunity, and presence of bohemians is of higher importance.
Finally, population density seems to only have a positive impact on the presence of bohemians. By contrast, it shows no effect on the other indicators of the creative class. This result suggests that the creative core and the creative professionals are not attracted to highly urbanized regions per se, but to those regions that can provide a particular cultural climate.
The effect of talent and creative class on regional growth in Europe
Our analyses have shown that the creative class tends to concentrate in certain regions in Europe, while it comprises only a rather small share in many other regions. To what extent does this matter economically? We assess the effect of the creative class on regional growth in Europe, controlling for other factors. In particular, we control for the effect of the educational level of the population to account for Glaeser's (2004) critique as explained in section 2. We test whether education (or the Talent index, as stated by Florida) reduces the positive impact of the creative class on regional growth (Glaeser 2004) 18 . We cannot present an extended regional growth model due to missing data for many of the European countries at the regional level. Therefore, we have to restrict ourselves to simple regressions.
An analysis of the effects of the creative class on regional growth requires data for distant preceding time periods, which have to be related to indicators of economic development of regions over the subsequent years. Unfortunately, such information is not available for most of the European countries; thus, this type of analysis has to be restricted to Germany and the Netherlands, covering 133 regions. These two countries provide indicators for the qualification of the regional workforce, the creative class in the year 1996 as well as for regional employment change over the 1996-2002 period. The talent indicator has been constructed on the basis of the International Standard Classification of Education (ISCED 18 We did not account for the economic effects of consumption behavior of the creative class members due to a lack of data. This could, however, be an extremely important effect, as creative class members do not only have more than average incomes, but also they are more likely to spend most of their income in their place of residence as a result of their life styles. 1997). Group 5A and 6 of this classification can be associated with the level of bachelor's degree or higher, and we have assigned these categories to the national statistics in Germany and the Netherlands. The talent indicator measures the share of people in a region with a bachelor's degree or higher. In these regressions, we include separate dummyvariables for East and for West Germany in order to account for the obviously different growth regimes in the two parts of the country.
Population density is included as a control variable for all kinds of regional effects.
The results are summarized in (Marlet and Van Woerkens 2004) . Employment growth in those cities for the 1993-2004 period could be attributed to both the level of education and the share of the creative class, but especially to the latter. Partly based on these results, Marlet and Van Woerkens (2004) conclude that Florida just proposed a better indicator for human capital because creative capital accounts for what people do (i.e., using their skills and knowledge in a creative manner), rather than what people just know (as proxied by educational level). Coupling human capital with creativity in such a way, creativity and human capital become more closely connected to regional growth.
growth in the more urbanized regions has been rather poor during the period of analysis. Having shown the importance of the creative class for regional growth, the causation of this effect remains unknown. Florida (2003, 40; 2004, 8) argues that artistic/cultural creativity, technological creativity (= innovation), and economic (= entrepreneurship) creativity are interlinked and reinforce each other. This suggests that there should be a positive relationship between creativity, new business formation, and innovation.
In order to test this conjecture, we first examine four European countries at the regional level to find out whether there is a statistical relationship between talent (share of employees with tertiary degree), creative class (share of employees in creative occupations), and new business formation (Lee et al. 2004 Exceptions are Germany, where we basically found no difference, and Sweden, where talent shows a higher correlation with the overall start-up rate, as compared to the creative class indicators.
Finally, in order to test the relationship between talent, creative class, and innovation, we used patent data that were available at a regional level only for the German regions in the 1996-2000 period. Table 11 shows a positive relationship between the level of qualification, creative occupations, and the number of patents per 10,000 inhabitants. 20 Talent seems to matter slightly more than the creative class indicators, but the difference is not very large. A plausible explanation is that patent data are probably not the best indicator for measuring innovation in regard to the 20 Because it is implausible to assume that creativity immediately leads to inventions, a time lag of three years was assumed between the creativity indicator and the patent application. The data on patents have been taken from Greif and Schmiedl (2002) . Patents have been assigned to the residence of the inventor. inhabitants is not statistically significant; i.e., the link between the presence of artistic occupations and patenting is rather weak. Notes: Spearman rank-correlation coefficients. * statistically significant at the 5%-level; ** statistically significant at the 1%-level. Pooled data set over five years (474 observations).
Conclusion
The results of our analysis based on a unique data set of more than 450 regions in eight European countries tend to confirm most of the hypotheses suggested by Florida in regard to the creative class and its effects on regional development. There is strong empirical evidence that the creative class is highly unevenly distributed across Europe. The regression analyses clearly showed that a regional climate of tolerance and openness has a positive effect on the regional share of the creative class. The creative class is not attracted to highly urbanized regions per se. The provision of public facilities in health care and education has only a minor, if any, impact on the presence of the creative class. The effect of regional job growth on the creative class is quite large, though. We also found in a number of European countries that the creative class has a significantly positive effect on regional employment growth and on new firm formation. Furthermore, creativity was more significant than educational level in regard to regional employment growth.
Overall, our data suggest that a high share of the creative class in a region is associated with regional growth. However, we need a more careful analysis in order to obtain a better understanding of the relevant relationships. It is no question that that better indicators to measure creativity are a prerequisite for accomplishing such a task (Rantisi and Leslie 2006) . Particularly, studies are needed that account for all three types of creativity as mentioned by Florida (2004) : creativity in the artistic, technological (innovation), and economic (entrepreneurship) sphere. We need to define more precisely, for instance, which workers are really creative, in order to link them more directly to the other variables in the analysis.
Such studies should also try to better understand the relationship between creativity and education, as well as the role of knowledge spillovers. As mentioned before, human capital (including the role of knowledge spillovers) and creative capital are two different explanations for regional growth that have to be disentangled in empirical analyses. The question whether the local presence of highly educated and creative people per se contributes to regional growth, or whether their presence generates localized knowledge spillovers, with an additional effect on regional growth needs to be clarified in empirical analyses. Conducting a patent analysis, Bettencourt et al. (2004) conclude that cities in the US are more innovative because they happen to house a disproportionately large number of inventors, causing them to be more productive due to the mere presence of local knowledge spillovers. Another possible extension of the analytical framework is to include the effect of the sectoral composition of regions in addition to population characteristics, such as their educational and creativity level. This would afford the control for the effects of localization economies and Jacobs' externalities.
Another important field for further research is to provide more evidence for the relationship between a climate of tolerance, the presence of the creative class, and regional growth. First of all, we need better indicators to measure a climate of tolerance or culture of openness. For instance, regional unemployment rates among foreign-born or non-Western people could provide an indication of the extent to which the regional community is open to newcomers and how well they are integrated in the local labor market. Secondly, we need to better specify through which mechanisms a regional climate of tolerance may affect regional growth and in what ways such a climate could be created by public policy (Peck 2005) . Thirdly, a more dynamic perspective to this topic should be taken instead of assuming that creativity is just imported by members of the creative class (Scott 2006) . Therefore, we need to explore how creativity and cultural openness are further developed and enhanced in particular places through the evolving relationships between creative workers at their place of work and during social events.
In conclusion, there is a strong need to take up these research challenges in the future before we can draw final conclusions concerning the relationship between creativity and regional growth. 
